Modulation of the digestive-lysosomal system in Paramecium caudatum. I. Effects of temperature.
The heterophagic pathway of the digestive-lysosomal system in axenically grown Paramecium caudatum is divisible into vacuole formation, vacuole acidification-condensation, lysosomal fusion-digestion and defecation. These four processes can be separated in time, thus permitting the study of the effects of temperature on each process. The optimal growth temperature for this cell was 27 degrees C. The rate of digestive vacuole (DV) formation at varying temperatures was represented by a skewed bell-shaped curve having an optimum between 28 and 30 degrees C. The time course for the acidification-condensation step was lengthened below 26 degrees C, but was not accelerated above this temperature. The rate but not the extent of vacuole condensation was decreased at 19 and 22 degrees C. Temperature increase above 22 degrees C shortened, slightly, the duration of the lysosomal fusion-digestion process, whereas below 22 degrees C small temperature decreases greatly extended this period. Within a given experiment the rates of defecation were proportional to temperatures above 17 degrees C. However, these rates varied widely among different experiments. Interestingly, the activation energies for both the formation and defecation processes averaged 19 kcal/mol. Furthermore, Paramecium appeared to readily adapt to environmental temperature changes, since the length of the processing periods and the rates of defecation were similar in cells with or without a 24 h acclimation. These results indicated that the four processes in the digestive cycle in P. caudatum are distinct but each is energy-dependent.